Describing and exchanging models of neurons and neuronal networks with NeuroML by Crook, S et al.
BioMed  Central
Page 1 of 2
(page number not for citation purposes)
BMC Neuroscience
Open Access Lecture presentation
Describing and exchanging models of neurons and neuronal 
networks with NeuroML
Sharon Crook*1, R Angus Silver2 and Padraig Gleeson2
Address: 1Dept. of Mathematics and Statistics, School of Life Sciences, Center for Adaptive Neural Systems, Arizona State University, Tempe, 
Arizona, 85287, USA and 2Dept. of Neuroscience, Physiology and Pharmacology, University College London, London, WC1E 6BT, UK
Email: Sharon Crook* - sharon.crook@asu.edu
* Corresponding author    
The Neural Open Markup Language (NeuroML) project is
an international, collaborative initiative to facilitate the
exchange of complex neural models, allow for greater
transparency and accessibility of models, enhance inter-
operability between simulators and other tools and sup-
port the development of new software and databases [1-
3]. The increasing enthusiasm in the computational neu-
roscience community for standards that allow for greater
simulator interoperability and model publication is driv-
ing current efforts, which focus on the key objects that
need to be exchanged among existing applications and try
to anticipate those needed by future applications. Exam-
ples of these objects include descriptions of neuronal
morphology, ion channels, synaptic mechanisms, and
network structure. The process of creating these common
specifications encourages discussion among users of inde-
pendently developed applications, which leads to succinct
descriptions of the essential elements of models. Neu-
roML is an Open Source project based on XML, as it pro-
vides the transparency, portability and extensibility
required in these efforts. The openness of the standards
and the encouragement of feedback from the community
are some of the guiding principles of the NeuroML initia-
tive.
The declarative specifications for NeuroML are arranged
into levels, with higher levels adding extra concepts at dif-
ferent spatial scales, an approach that ensures that the
specification is provided in a modular way. Mappings
exist between NeuroML elements and several commonly
used simulators including NEURON [4], GENESIS [5] and
PSICS [6], and a number of tools are available which
allow a user to create and validate NeuroML documents
and to generate code for model implementation by mul-
tiple simulators from these documents. In particular, the
model development application neuroConstruct can
import and write NeuroML documents as well as generate
output for simulating neuron or neuronal network activ-
ity using either NEURON, GENESIS, PSICS or PyNN [7].
Currently, NEURON can import and export cells in Neu-
roML format, and import/export of NeuroML is in beta
testing for PyNN, which is a Python package for simulator
independent specification of neuronal network models
[8]. The use of NeuroML with PyNN provides a connec-
tion between the NeuroML descriptions of large-scale
neuronal network models and additional simulators.
Overall, NeuroML provides a valuable contribution
towards simulator interoperability as well as model pub-
lication and exchange. The NeuroML standards will facil-
itate a broad range of research goals in computational
neuroscience.
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